Probing cathepsin S activity in whole blood by the activity-based probe BIL-DMK: cellular distribution in human leukocyte populations and evidence of diurnal modulation.
Using the cell-permeable, radioiodinated, irreversible inhibitor BIL-DMK, we probed active cysteine cathepsins in blood. Incubation of the probe in human whole blood followed by separation of white blood cells by dextran sedimentation led to the labeling of one major band at 24kDa. Two-dimensional gel electrophoresis showed that the band resolved in a single protein spot and corresponded to cathepsin S based on its molecular mass, isoelectric point, and Western blot analysis using anti-human cathepsin S antibodies. Cathepsin S activity in human whole blood was dependent on the time of blood collection, suggesting that cathepsin S activity is subject to circadian variations. Separation of white blood cell populations using a magnetic cell sorter and further characterization by FACS (fluorescent-activated cell sorting) analysis demonstrated that the majority of active cathepsin S resided in the monocyte and neutrophil populations, whereas on a cell basis cathepsin S activity in granulocytes is 10-fold lower than that in monocytes. A whole blood cathepsin S assay was developed and used to measure cathepsin S inhibition in both in vitro and ex vivo conditions. To determine the correlation between the in vitro and ex vivo assays, a reversible cathepsin S inhibitor was dosed intravenously to a rhesus monkey. The inhibitor concentration required to inhibit 50% of the cathepsin S activity ex vivo correlated well with the concentration required to inhibit the enzyme in rhesus monkey whole blood in vitro. The results reported here demonstrate the utility of the activity-based probe BIL-DMK for the ex vivo assessment of cathepsin S inhibition.